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Abstract 
The stomatal conductance and leaf chlorophyll concentration of Lilium regale were measured by using a chlorophyll 
meter (SPAD-502; Minolta, Tokyo, Japan) and the Li-6400 then the nonparametric test of the SPSS21.0 was carried out 
and the results were obtained as follows: (1) Differences for the stomatal conductance in different position leaves of 
Lilium regale were not necessarily remarkable, but dissimilarities in the stomatal conductance were conspicuous. (2) In 
the one hand, no apparent differences in leaf chlorophyll concentration in the upper position of Lilium regale were found 
in 10 plots, but marked in the middle and in the lower. In the other hand, remarkable differences can be seen in the 
stomatal conductance in the upper, the middle and the lower. 
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1. Introduction 
Stomata are the primary structures that exchange water and CO2 between plants and the atmosphere. 
Therefore, stomatal conductance (gs) is an important factor in the cycling and balancing of water, CO2, and 
energy between plants and the atmosphere. The chlorophyll contents of leaves are often used as parameters of  
Leaf physiological status. In some studies, dependence of stomatal conductance on leaf chlorophyll 
concentration has been observed. (Kazuho Matsumoto et al., 2005). 
Lilium regale Wilson, also commonly known as King Lilium, thousand leavies Lilium, popularly called as 
the half-cliff flower, trumpet flower or evening primrose, pertaining to the liliaceae family, is a perennial herb. 
It is native to the Counties of Wenchuan, Maoxian, Lixian and Heishui, Sichuan, China. With higher values in 
medicine, ornamentation and food, Lilium regale is an important breeding material and a rare wild flower 
germplasm resource. Lilium regale grows in thickets, cracks on the hillside, or among the rocks near the swift 
streams between 800 and 2700 meters above sea level(Wang et al., 1980;Zhang et al., 2002;Li et al., 
2007).However, studies in recent years widely have been dealing with its biological characteristics, 
physiological ecology characteristics, generation, diversity and so on, few studies are conducted on the 
parameter of leaf chlorophyll concentration and stomatal conductance (Zhang et al., 2002;Chang et al., 
2004;Deng et al., 2008;Huang et al.,2010).  
In this paper, differences of the leaf stomatal conductance and chlorophyll concentration are studied by 
measuring the lilium’s stomatal conductance and chlorophyll concentration, which conduces to the protection 
and development of wild lilium resources along the Minjiang River, and to the exploration of plant’s 
adaptability to the environment. 
2. Materials and methods 
2.1. Research site 
The research site is the arid valley in the upper reaches of the Minjiang River between the Tibetan plateau 
and Sichuan Basin, situated at latitude 103 10' N and 103 latitude 54'N and longitude 31 15'E and 
longitude 32 32' E. In this area, the annual average temperature is about l1.2  only and the annual 
precipitation is about 493 mm, with the evaporation in 1332 mm. Herbs like Lilium regale Wilson, 
Selaginella pulvinata, Sedum wenchllanens, and shrubs like Sophora viciifolia and Bauhinia faberi are 
thriving in this area. 
2.2 Stomata conductance and chlorophyll concentration 
Ten plots were set in Tonghuagou Li County, Longxigou Wenchuan County and Mianchaogou Mao 
County, Sichuan, China. Some of the test data of the environmental factors is shown in table 1. 
Table 1 the factors of some environment of ten plots 
Habitat plots Latitude Longitude Elevation Slope slope-exposure 
Tonghuagou Li County 1 E103°25.736  N31°33.161  1667 m 71° WN327° 
Longxigou Wenchuan County 2 E103°32.769  N31°34.470  1778 m 52° EN62° 
Mianchaogou Mao County
3 E103°45.276  N31°36.220  1588 m 51° WS241° 
4 E103°45.295  N31°36.212  1609 m 59° W267° 
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5 E103°45.374  N31°36.227  1657 m 58° WS223° 
6 E103°45.364  N31°36.127  1715 m 54° WS243° 
7 E103°45.671  N31°36.169  1623 m 67° WS244° 
8 E103°45.676  N31°36.159  1647 m 57° WS247° 
9 E103°45.664  N31°36.144  1678 m 63° WN68° 
10 E103°45.682  N31°36.181  1625 m 56° WN226° 
Observations were made in July with good weather days. The chlorophyll concentration were obtained for 
three leaves of upper position, three leaves of the middle and three of the lower and the stomatal conductance 
(gs, mol H2O m-2 s-1) came from one of the upper, one of the middle and one of the lower above by using a 
chlorophyll meter (SPAD-502; Minolta, Tokyo, Japan) and the Li-6400. 
2.3 Test data collecting and analyzing 
All the test data were collected by using the software of EXCEL, then Nonparametric Test of the SPSS21.0 
was carried out. 
3. Results and discussions 
3.1. Difference for the leaf chlorophyll concentration 
3.1.1 Different plants  
Nonparametric Test of the test data of the leaf chlorophyll concentration obtained in different position 
leaves in different plants was conducted, and the test results shown in table 2. 
Table 2 Difference for the leaf chlorophyll concentration in different position leaves in different plants of Lilium regale 
Plot Number Leaf position Sample Number. Means ± standard errors Sig. 
1 Upper 33 49.6515±1.1999 0.260 
 Middle 33 52.5182±0.8535  
 Lower 33 51.5182±1.2881  
2 Upper 30 45.5900±1.7581 0.886 
 Middle 30 47.3333±1.5560  
 Lower 30 45.6933±0.7549  
3 Upper 24 42.77086±1.2953 0.000 
 Middle 24 43.0792±1.7192  
 Lower 24 54.7625±1.8651  
4 Upper 39 44.2231±1.7774 0.000 
 Middle 39 41.4333±1.1876  
 Lower 39 56.5410±1.1040  
5 Upper 30 47.7833±1.9708 0.000 
 Middle 30 43.3067±1.2078  
 Lower 30 53.7633±1.7518  
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6 Upper 15 43.3733±2.1512 0.001 
 Middle 15 48.1000±1.6692  
 Lower 15 55.6467±1.8924  
7 Upper 18 47.2500±1.4591 0.091 
 Middle 18 46.3889±2.0971  
 Lower 18 51.6944±1.5690  
8 Upper 21 46.8571±1.911 0.723 
 Middle 21 48.6190±1.8534  
 Lower 21 48.4857±1.1024  
9 Upper 18 43.9389±1.8173 0.001 
 Middle 18 53.0000±1.4867  
 Lower 18 54.5333±2.1645  
10 Upper 17 47.2176±1.6601 0.073 
 Middle 18 53.0667±1.6068  
 Lower 18 48.2444±1.5301  
Obviously, the differences are extremely remarkable for the leaf chlorophyll concentration in different 
position leaves in different plants of Lilium regale in some plots such as No.3, No.4, No.5, No.6 and No.9, 
with the P< 0.01. The other plots are not remarkable with the P>0.05. It can be argued that it is necessary to 
select leaves in different positions to do more tests of the leaf chlorophyll concentration of plants.  
3.1.2 Different plots 
The results of Nonparametric Test of the test data of the leaf chlorophyll concentration obtained in 
different position leaves in different plots are in table 3. 
Table 3 Difference for the leaf chlorophyll concentration in different position leaves in different plots of Lilium regale 
Leaf position Sample Number. Means ± standard errors Sig. 
Upper 246 46.0407±0.5671 0.077 
Middle 246 47.1089±0.5325 0.000 
Lower 246 52.1813±0.5139 0.000 
In different plots, the differences are extremely significant for the middle and the lower and the 
P=0.000.This indicates that the leaf chlorophyll concentration is uneven in the middle and lower positions of 
the leaves of Lilium regale. But for the upper, with P>0.05, it the leaf chlorophyll concentration is even. Why? 
This may be related to the complete immaturity of the leaves in the upper positions. Obviously, the habitat has 
a very significant effect on the leaf chlorophyll concentration.  
3.2.  Difference for the leaf stomatal conductance  
3.2.1 Different plants 
Nonparametric Test of the test data of the leaf the stomatal conductance obtained in different position 
leaves in different plots is carried out as well, and the test results are shown in table 4. 
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Table 4 Difference for the leaf stomatal conductance in different position leaves in different plants of Lilium regale 
Plot Number Leaf position Sample Number. Means ± standard errors Sig 
1 Upper 11 87.7909±18.4148 0.867 
 Middle 11 84.6273±23.6718  
 Lower 11 85.4818±15.9154  
2 Upper 10 58.2100±11.4882 0.903 
 Middle 10 49.6700±8.3133  
 Lower 10 53.5400±8.1278  
3 Upper 8 41.5125±8.5327 0.105 
 Middle 8 81.9375±23.4203  
 Lower 8 123.3125±30.1039  
4 Upper 12 134.0417±12.5453 0.285 
 Middle 12 82.5167±15.5064  
 Lower 12 123.0583±21.0496  
5 Upper 9 116.3800±18.2275 0.099 
 Middle 9 97.5100±20.9016  
 Lower 9 150.2600±16.5278  
6 Upper 5 88.8200±25.0721 0.878 
 Middle 5 88.7400±24.5707  
 Lower 5 74.2800±18.2005  
7 Upper 5 110.3800±22.4584 0.916 
 Middle 5 129.5000±28.7264  
 Lower 6 127.4833±34.8894  
8 Upper 7 125.8000±13.3284 0.198 
 Middle 7 102.3286±13.1602  
 Lower 7 130.6000±11.5228  
9 Upper 6 115.1667±22.1865 0.49 
 Middle 6 154.8167±6.7521  
 Lower 6 115.4500±17.7848  
10 Upper 6 63.4333±18.9804 0.96 
 Middle 6 62.8500±13.5696  
 Lower 6 71.2167±18.7080  
In all the ten plots, no remarkable difference can be seen between the upper, the middle and the lower with 
P>0.05. This indicates that the leaf stomatal conductance is even in different position leaves in different plants 
of Lilium regale. 
3.2.2 Different plots 
The results of Nonparametric Test of the test data of the leaf stomatal conductance obtained in different 
position leaves in different plots are in table 5. 
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Table 5 Difference for the leaf stomatal conductance in different position leaves in different plots of Lilium regale 
Leaf position Sample Number. Means ± standard errors Sig. 
Upper 80 95.005±6.1097 0.000 
Middle 80 47.1089±6.958 0.035 
Lower 81 89.523±6.5265 0.028 
In different plots, stomatal conductance in different position leaves, in the upper, middle or lower, are 
remarkable. The leaf stomatal conductance is even in different position of plants of Lilium regale of different 
plots. It shows that habitat has a very significant effect on leaf stomatal conductance and that the 
physiological status of plants is changing rapidly in order to adapt to varying natural conditions. 
4. Conclusion 
(1)The difference is not necessarily remarkable for leaf chlorophyll concentration in different position 
leaves in different plants of Lilium regale, but it is not significant for leaf stomatal conductance. 
(2)In different plots, the difference for leaf chlorophyll concentration is extremely significant for the 
middle and the lower; the stomatal conductance in different position leaves, in the upper, middle or lower, are 
remarkable. It suggests that it is necessary to select different position leaves to conduct more tests of the leaf 
chlorophyll concentration of plants.  
(3)Obviously, the habitat has a very significant effect on leaf chlorophyll concentration and stomatal 
conductance and the physiological status of plants is changing rapidly to accommodate itself to varying 
natural conditions. 
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